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IN THE CLAIMS: 

!. Wii sdrawn) A method of producing a material comprising: 

inject inc piC-.ui>or .solution o n ink< a k d t m clame »\ lxcn.no n hro > <>< of 
e precursor s e e< s. hot zone o 1 a second portion < 

,\0 SO S ^ V ^, i ^ ^ J Oil. > til Idlil 

fragmenting ;he domino , fast portion to m t reduced size droplets and pyrolizing 

CO s si'",! ) , 1 UC i <H 0 >v. 

a p nil) ne)tf»J t e pyrol i particles t he i om 

0 , v u v , 1 e > ! I o 1 1 n m c ! ^ . ^ 

u o..num. .a .coo \i< i i e so. >k1 portion, oi p?^ s n s s o s o 
<. s ' » i 1 nl U>u n c v _ » 

, . O: o - "he substrate 

2. - - a \ sov! 1 re n uLvJ 1 Claim 1, wherein the subs* ttt b preheated to a 
e ' c , „ v ^ r o ihout 600 C 

3. •; o hhdaron t ; he metfr -d <-S < lairn 1 . wherein the substrate as mamtatned e; a 
temperature of about 250° to about 700°C. 

4. v v * >k v t o< U hum 1 ^ JCxCi" utu p wo e v j'i- ^^yos 
have sufficient mass and velocity to carry the precursor soludon droplets into the hot zone. 

5. s ! > o > v ? ! v < v s eu .or 1 be 

OS M S <jk j j et l _v> ' ^ s S<>h0 

v v dl ee mm 1 plasties 
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, * ! a > N v-cii v -oh: sm *pu 

O % ^ ^ ^1 V> S3 ^ v N -> s 5 i. 

v ^ s s s ^ , s I V M" v i 1 ts \ x v s n 1 ^ vK ^1 - 

alkali metoK .iftjlmc canh nitnuls transit i-m mctaK and rare earth metals, and combinations 
7, > s ' v e* < am 6 v ! x -> <. - > •> I - , <. v tu s 

S , , >P V V I V <K ! i ! ) v" » V >*l > y. <!k 

alaminum nhrana gadolinium acetate, gadolinium nitrate, - >\u :u> a acetate, samarium nitrate, 

^ v'^v< s If Kv lUW uXv; CIS Il«)u IL JUt \\m r k >^ <. m,u 

zinc nitrate, and combinations comprising one or more of the foregoing salts. 

S, ^ V , 1 N I 1 ' U n - S nnu ;U 

unacted radially at about 90* relative to the -lame axis. 

* v. $ > ^ s o , ^ s *k 

injected axially. 

!s. aOSn . Ok r I ^ vo :k v rv 1 ee osog.oA 
t me ^ , , ' o x v > v m an a .ue-net.:-. 

1 j. (Withdrawn) The method of Claim L wherein the thermal spray flame is a 
plasma spray flame. 

comprise multiple precursor solutions. 

a t , ^ . ^ , 1 1 « ! 
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; 4. { Wit] -drawn } The utethod C (lair; ■ i , wherein the < , ^ solution i a t- arc 
w\ ^ > K 

\ 5 . i Withdrawn) The ' w s * of Claim I , wherein i precursor solution droplets are 
dal cedlkj! qectt 

;d. nbewoasly Presented? A material comprising splais having an average 

diameter of greater than about 0. 1 micrometer and less than or equal to about 2 micrometers. 

\ 7. vUriemrfts v maasiai wd n In wherein the \niaw t % , ! w \ less 

thee or equal to about 800 nannrneiers. 

\ n> : qn.ah 1 he ! u ' o t lain) i (>. a herein > seU are an than 5 
rr.ticro.ro eters in diameter. 

19. (Original) The materia! of Claim 16, wherein the material has a porosity of 
5 ie percent, h \ e > I e * $ e iai 

i. .v a s Co 7i herein the p<.> nvq cm s ion pm - 
> v iw ! .^is,eo ^ < ^ to v\>>o v<> 

the foregoing. 

re ' ] i j r l°w emu we -\ o % psemef hum o 

v w v | a en id t < p si \ s hre > an ■ si> oa 

1 in 1 1 ! 1 1 o k v , < v. h a *w k \ 
< s i v. «. ' us tf\\in ^ w $ 

thickness of abean 0.1 to about 2 micrometers. 
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24, (Original; The materia! of Claim 22 wherein the inter pass boundary has a 
boundary, 

25. ; Original) The material of Chum 22 o l , there are no inter pass boundaries 
within about 50 mk ometer. of etc subs; coaxing interface. 

> ! ! u. uu >mdarm i' sv uu < v. ^ >x o< 

more vertical cracks, 

s . \ v m 2 erc.n the ui era*. une icngsha 
of about 0,5 to about 1 ,0 times the thickness of the material. 

v i'he material of Claim 2t civ imevertiea iwNUv.soact.aav. 

distance up to two times the thickness of the material. 

Ibem \« It n >( > ^'u <. i ou ^tw > i s p*.> osto o 
..e--a: \ h- aKoa >u \.>himc percent, hawu on the total \olunk- of the material, 

30, {Original) The material of Claim 1 6, wherein the material has a thickness of 
; ucieei-c; « !> M 1 fikUrs 

31, (Original) A wear resistant coating, corrosion resistance coating, thermal 

n ■* 1 . v t w ^ w ou a. h eivK.uu 
oxide coating, solid conduct i ve layer, ' magnetic fi Sm, semi-conductor him, sensor or activator 
- w> s x x m a, o 16, 

32, (widtdraxvn) A structural preform, layered material graded material or composite 
y w <N s n iN e v v l a^ 

o higarw ihc maieoai < I u, s ! o j <. i the mat-oia; cwww-o. > i ! 
oxide, rncta.i vatbnie. ractaJ ' cv meta: oiieiuc e a i i , w >na. v j v o the 
foregoing. 
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34 (On.aob - Pv " > t - : ! n f ; v?v ifo ns.ub } \ .r 'lit 

\\, - s 4 ifo "M ! <. 7 S U> * > O . Id, 

zinc. n I i tnr * him iun u ai 

^ v. S 1 !! \ K ) l 1 N t U i< t> 

more of the foregoing metals, 

v s * v for,! < Piauv, 16., wherein the material comprises a 

- 00 : i o N \ VL V-C r S i C 

! ^ 1 J I i X v. h » 1 1, H 

zireoroa stabilized azfo calcia, zireonia oabiiized with magnesia, eoeonia stabilized with 
gadohoia, zircofoa stabilized with lantha. zirconia stabilized wnh samana, foroonia stabilized 

ierbia 

37. (Previously Presented) A thermal barrier coating comprising 

s > i' ei a ; sfo> i 0 v > t k\ ti i 

equal to aboiu 2 micrometers: 

a thickness of greater than about 125 micrometers; 
vertical cracks; 

'- po -> ^ . M(i > s 4i iit tv based o^ foe ea u u vo la eaiefod 

^ 1 v ! > v 1 U ! ol'i oos <^ o em 

x - , - ^ c x ed on the total v c cht of the mau 1 

' \K>t v < i ! i. is 

er pas as 
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thickness of about 0,1 to aboiu 2 micrometers. 

u <. k ,( > - ! <.K" i ! ei . 4ll o \ o < 

porosis hot N > abou N volume >ercent based on the volume he etc pass 
boundary. 

^ 1 1 X ! V i V i I 1 \ ltVl.v'1 K ill UK - 

wUhin about 50 micrometers of the substraie/coating interface. 

I x snateri; o ( { lairn 57 s\ erein all splat s ^ > than 

micrometers in diameter. 

* inn v l *n 'b\lKt'Uitp)o- > o.'s' . e tt. 

j v v d.sub? icroi sket lanomete sized ( combit t m more < 

the foregoing, 

,< \ ^ iw , s n - k v s m c a ^ is are m vr- on' 

of about 0.5 to about 1.0 times the thickness of the material. 

S ! cm ^ ( ' w 1 , , c Kks i i spaced ei< 

. va a* v ' a v i k 1 of ': • i Uv.<i m 

1 1 V ! h ~>~ %K h IIV! i K\ ti 

foregoing. 
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boron, sodium, potassium, lithium, calcium, barium, and magnesium chromium, iron, nickel, 
zinc, v . i ^ i s > ^ sn 

praseodymium., aeodymuuo, samarium. > \ ytterbium or a combinations composing one or 
mom of the ioregolng metals 

51. (Original.) The material of Claim 49, wherein the material comprises a 
stabilizer, j > si » < cera u'c 

' K U X v. 1 i il > 

eon s n e- ^n i uiria zircon ot KS zed whh ce; o coma stabilized w th seandia 
<. /mm , v ah 1 a 1 n I m i i •> f *. M s 

gadolsma, zlrumna. stabilized with ianthne zirconia stabilized with samaria, k s * . t f v 
with neodymiuoi or zirconia stabilized wild ytterbia. 

53 , (Withdrawn) An electrolyte layer comprising 

so ^ > x ^ v etej vssui, i r equal iboui 2 micrometers 

a thickness less than abouu 200 micrometers; ana 

porosity less than about 5 volume% based on the total volume of the material. 

v. v. . * v ! t it < i ^ " co ^mom O ns bi ockx 
e material 

msr \<aivku^ <, k .oati^vt, p. is m 

splais having an average diameter of less than or equal to about 2 micrometers: 

5 i i II O o 

vm * m o h \ 
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56. v * hk hie layer of Clao c \ 

57. ' ! v v , l„x OfPS S i i. 

p sun b n o ^ ^ v.'^ oi i v p i * 5 „ ; s i v \ 

a thickness of about 20 to about 200 micrometers; and 

<. i r ab<Hi < line sod f me of the erial 

58. ! «. U ! " v H ! \a ^ o 

59. x - tresenk Utoatm >ils splab vvherem greater tl an oi 
about ^ •■: she m - are miuts is n. u income . 1 ^ . m'etcete! tben umt o 

' > v S ibo i >U >PK' tk t v. 

e^ < -<~ opiWoHa volume of the coating. 

60. Presented Fhe coating o \ es t 1 rs 
ess of about 1 micrometer to about 5 .millimeters and there are no vertical cracks or inter 



of less than or equal to about 2 micrometers wherein about 80 to about 95% of the splats 
\ e ]i a )0 H i, mov v s 

2. \ , u v -a a t v, ! b t i si! u t 

^ s e •><> a ^ , ^ ; ( _ < i \ mc pa-s 
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63, (Previously Presented) A coating or hufk structural material comprising at 

t. c svvhereiriOj.it s a snal mtprising s - ! ~a 

v v. 5 I ! k ! iv ^ k > . > » r s 

v-- Pan 1 v v* » abou ' r k , d moihei h>et v > ' 1 

boundaries and optionally vertical cracks. 



10 



